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fore added this contrivance, to adjuft the length'of 
the wires; but that, when he had done this, he 
found inequalities ftill remaining? and therefore juftly 
concluded, that they arofe from the difference in the 
fridtion of the different parts of the clockwork, oc- 
cafioned by the differences in the fluidity of the 
oil, &c. 

From what has been faid above, it appears, that 
the improvement of clocks, by a contrivance to pre¬ 
vent their inequalities arifing from the different 
lengths of the pendulum, in different feafons of the 
year, by the effedts of heat and cold, was firft thought 
of, and executed, by Mr. George Graham? and that 
the application of wires or bars of two metals, which 
have different degrees of e'xpanfion or contradtion, to 
prevent the fame inequalities, was alfo firft thought 
of by Mr. Graham, and firft executed by Mr. John 
Harrifon, without' the leaft knowlege of what Mr. 
Graham had done before him. 


LXXXIX. A Letter from Mr. Henry Eeles, 
to the Royal Society, concerning the Caufe 
of Thunder. 

Gentlemen, Lifmore > J une l8 > 

Read Nov. 7, t ■ 'HE greateft men of moft ages hav- 
>7S 2 - ing thought it worth the while to 

inquire, what was the caufe of thunder ? and the 
world feeming to acquiefce in an hypothefis fub- 
fcrib’d by fome great modern names, it muft appear 
prefumptuous in me, to offer you fome thoughts for 
a theory intirely new - (at leaft it is fo to me) unlefs 
I can fhew, that the former hypothefes are ill- 

grounded, 
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grounded, and far from being fatisfadory. In order 
to which I (hall only objed to the lateft, (to avoid 
prolixity) which now has the general confent. 

I think' the bafis, that this hypotheiis ftands on, is 
the authors affuming an analogy between thunder 
and fired gunpowder •, and then proving, that there 
are fulphureous and nitrous particles in the air, they 
leave them to take fire by fermentation, or fome 
other accident, and from thence to form thunder. 

Firft, the analogy is not juft} for there is not any 
thing fimilar to thunder in fired gunpowder, except 
the noife j which may be fhewn from the different 
direction of their fire, and their very different effects. 
Fired gunpowder ads from a centre to a circumfe¬ 
rence, with equal force at equal diftances every way, 
by propelling the circumambient air by the explofion 
it makes. The fire of thunder ads in redilinear 
angles, (as I have often feen, and as any body may, 
who will obferve it) with fuch fubtil and diftind 
cffeds, as cannot be explain’d or imitated by the fire 
of gunpowder; the hiftory of which effeds is too 
well known to need a repetition here 

I fhall go on to fhew fome infuperable difficulties 
in the formation and firing of this fuppofed aerial gun¬ 
powder. And firft, I think it inconceivable, that the 
fulphureous and nitrous particles ihould coalefce with 
fome other unknown third body, in the place of char¬ 
coal, in fuch exad proportion, as is neceffary to make 
gunpowder of any perfedion, and to form a body 
compad enough to equal the noife of thunder, when 
fired in the open air. For fuch a body muft neceffa- 
rily defcend by its own gravity, long before it arrives 
to a bulk fufficient for the purpofe. And, fecondly, 
I think it contradidory to all experience, that fuch a 

collifion 
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cqllifion of nitrous particles fhould ever happen in 
the common feat of thunder, which is in the moft 
collected lhowers that defcend: For there the nitrous 
particles muft be abforb’d and difiipated in the water; 
in which ftate I think it impoflible for them to take 
fire. 

Thefe, and many other confiderations, too prolix 
for the compafs of a letter, induced me to fearch for 
fome other caufe of thunder ; which I think I have 
difcover’d in that fire, which is made apparent in 
electrical experiments. This fire pervades and ad¬ 
heres to moft bodies ; while it flies, and cannot be 
brought to mix with fome particular bodies. I fhall 
here only mention two; air, which it flies and 
Ihuns, and water, which it more intimately pervades 
than almoft any other body. I muft alfo obferve, 
that this fire does not only pervade bodies, but that 
it furrounds and covers them to a certain diftance 
from their fuperficies, in proportion to the ftate of 
its activity, which is increafed by heat : And that, 
when it is artificially or accidentally protruded upon 
any body beyond its natural affection, it will fly off 
to the next approaching body, which is not fo much 
impregnated with this fire; and, when it depart? in 
any confiderable quantity, it makes a great noife or 
Crack: All which is demonftrated by electrical expe¬ 
riments. Now, to ftiew, that this fire is the real 
caufe of thunder, we need only confider it attending 
every veffel of humid vapour rifing into the £tmo- 
fphere, and covering its fuperficies to a certain depth; 
which I think it muft certainly do. I fhall not here 
fpeak my opinion how far this fire is the caufe of 
vapours afcending, becaufe I fhall trouble you with 
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that hereafter. Having got the vapour aloft attended 
by this fire, without aligning any caufe for its afcent, 
fo, without afiigning any caufe for its delcent, I fhall 
let it come down as ufual, which is in drops much 
larger than the veficles, in which it afcended. Now, 
in the collifion to form thefe drops, we muft con- 
fider what becomes of our fire j for the furface of 
thefe larger drops increafing only as the fquares, but 
their folids as the cubes of their diameters, the fire, 
which furrounded the fuperficies of the veficles, muft 
be protruded to a much greater diftance from the 
fuperficies of the larger drops, and by that means 
made more in proportion to the larger drops, than 
its natural affection would have made it join them 
with} and, confequently, render'd more apt to fly 
off to the next approaching or approached body, not 
fo fully impregnated by this fire. 

I have obferved before, that the conftant feat of 
thunder is in thofe clouds, which are tnoft compact 
of humid vapour, and which defcend in the heavieft 
lhowers, and that generally in warm weather, when 
the adjacent atmofphere is ferene j fo that the humid 
vapours are almoft all collected into this chain of 
clouds} where, according to the companion, there 
will be a body of this fire collected, and ready to fly 
off, fufficient to perform the greateft effects of thun¬ 
der. Which may be eafily computed, from the 
force of eledrical experiments, where the fmalleft 
portion of this fire, flying off from an eledrified 
body, makes an audible crack, and is able to give a 
confiderable Ihock. What then muft be the force 
of this fire, when it is fo collected, as to break from a 
cloud in a body of fire two or three hundred yards in 

length? 
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length ? which I have often feen. Now fome of 
thefe clouds coalefcing in their defcent, and the drops 
increafing in their magnitude, there is a vail body of 
this fire collected more than what would naturally 
adhere to thofe drops and their furfaces; which being 
render’d more adtive in its vibrations, by the heat of 
the lower part of the atmofphere, the fphere of its 
affedtions (pardon the word, for I have no other), is 
alfo increas’d in proportion to the body of fire, which 
enables it to fly off to clouds, not fo much impreg¬ 
nated, at a confiderable diftance, with that violent 
crack fo much taken notice ofj tho’ it is far from 
being the moft wonderful of its effects; the dire in¬ 
fluence of which we often happily efcape, by this 
body’s being diflipated by the heat of the lower at¬ 
mofphere, before it comes within the fphere of its 
affedtion for bodies on the furface of the earth. There 
is a fubfequent rumbling noife heard after the firfl: 
crack or cracks of thunder, (for this fire does not all 
break off from one point) which has been taken no¬ 
tice of, and oddly accounted for; but I think it nei¬ 
ther is nor can be more than echo’s from adjacent 
clouds, which at this time are generally denfe enough 
for that purpofe j and the noife growing fainter in 
proportion to the times of its being return’d, I think 
fufficiently proves it. 

As to the fubtil effedts of thunder, I fhall leave 
you to compare them with thofe of eledtricity, only 
allowing for the different force of fire, which is fo 
much greater in thunder than can poflibly be pro¬ 
cured from artificial experiments j and I believe, that 
the analogy will plainly appear. I fhall only hint, 
that, where one body has been injured by thunder j 
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and another, tho’ in contact with it, has remain’d un¬ 
touch’d, the latter will be found to be of that kind, 
which electrical fire will not join with. 

I muft beg you will let me know, whether this 
theory is worth your acceptance for I fear I am, 
like a fond mother, blind to the imperfections of my 
own child. I have dandled this opinion for eighteen 
months paft; ftill fearing to lay it before you; and 
now, inftead of feeing its defects, I begin to fanly, 
that it has the face of truth and demonftration. If 
you think this difcovery worth the purfuit, I fhall 
venture to trouble you hereafter with fome farther at¬ 
tempts to Ihew, that this fire is a raoft confiderable 
agent in nature. Firft, that the afcent of vapour and 
exhalation is principally owing to it, and that our at- 
mofphere, by that means, is kept more homogeneal 
than is generally fuppofed, and fitter for refpiration, 
vifion, &c. and that clouds of heterogeneous matter 
are kept fufpended at their ufual height merely by 
this fire. Secondly, I fhall prove, that this fire is the 
caufe of reflexion, refraCtion, and inflexion of light. 
Thirdly, I fliall endeavour to fliew, that it is the 
caufe of that fecondary attraction and repulfion, which 
Sir Ifaac Newton has taken notice of. Laftly, I fhall 
give fome hints of the great ufe of this fire in animal 
life, and in vegetation. What further I have thought 
of this fire, I fhall not now trouble you with. I 
am ? 

Gentlemen, 

Your moft humble and 

molt obedient fervant, 

Henry Eeles. 
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